Biochemical characterization of mutant forms of DNA polymerase I from Escherichia coli. II. The polAex1 mutation.
DNA polymerase I has been purified to homogeneity from an Escherichia coli K12 strain bearing the temperature-sensitive conditionally lethal mutation, polAex1. The purified enzyme shows no defect in its polymerase or 3' leads to 5'-exonuclease activities; however, its 5' leads to 3'-exonuclease activity is abnormally low at both 30 degrees and 43 degrees. Although the mutant enzyme is able to catalyze the coordinated 5' leads to 3' polymerization and 5' leads to 3' exonucleolytic hydrolysis of nucleotides at a nick in duplex DNA ("nick translation") at a measurable rate at 30 degrees, this reaction is undetectable at 43 degrees. This defect is very likely responsible for the retarded joining of nascent DNA fragments and the consequent loss of viability that occur in the mutant at this temperature.